EPFL

Sascha NICK

LEURE

How to think of sustainability when
planning and building new ventures?

Bioinnovation Day 2023
Sascha NICK



EPFL

Sascha NICK

18}

LEUR

How to think of sustainability - key points

[ The Big Picture of sustainability: Goals - Politics - Frameworks

Company sustainability: Counterfactual - Get it right - Financing

[ Examples: Circularity - Genuine climate action - New devices
[ Contribution of Life Sciences: nutrition, health, ecosystems
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Company sustainability: Counterfactual - Get it right - Financing

Examples: Circularity - Genuine climate action - New devices

Contribution of Life Sciences: nutrition, health, ecosystems
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The power to transcend paradigms
Mindset, worldview, values
System goals
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dapted from Abson et al 2016 and Meadows 1999
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Example: biodiversity
loss, iceberg model
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What is the Goal of Society?

Economic system Culture
PROVISIONING
BIOPHYSICAL RESOURCE USE SYSTEMS SOCIAL OUTCOMES
Planetary Natural Physical: Need Human
processes resources Infrastructure, satisfiers well-being
Carbon cycle, Energy technology, ool Life satisfaction
hydrological water, manufacturing Geen walek, health
cycle, €2  materials, € > Ineome, €<
biogeochemical land Social education,
cycles, Government, relationships,
land-system communities, equality,
change markets employment

Analytical framework from Living Well Within Limits (LiLi), O’Neill et al 2018
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Deliberative democracy

Habermas disagreed, seeing the gap between elites (scientists, artists, jurists) and everyday
life as responsible. There is no natural equilibrium between the three spheres, and today the
capitalist system and the modern state are overdeveloped, at the expense of the
lifeworld (Lebenswelt) - the lived (erlebt) world, as understood or experienced together.

Furthermore, deliberative democracy replaces competition between interests of the
market paradigm with dialogue, leading to opinion- and will-formation.
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Planetary
boundaries

CLIMATE CHANGE FRESHWATER CHANGE

Freshwater use
(Blue water)

Increasing risk

STRATOSPHERIC OZONE
DEPLETION

Bll
(Not yet quantified)

ATMOSPHERIC

LAND-SYSTEM fOE:gISI\?é
CHANGE
(Not yet quantified)

OCEAN
ACIDIFICATION
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Wellbeing as
satisfaction of
human needs

Outline of the
theory of human need,
reproduced from

Doyal & Gough 1991

BASIC
NEEDS

UNIVERSAL
CHARACTERISTICS
OF NEEDS
SATISFIERS

UNIVERSAL 609

Minimally impaired social participation

Critical
participation

T T

1

Physical

health €] « Mental health
e Cognitive

understanding

participate

Autonomy of agency:

Critical
autonomy

e Opportunities to

T

adequate nutritional food and water
adequate protective housing
non-hazardous work environment
non-hazardous physical environment
appropriate healthcare

security in childhood

significant primary relationships -
physical security

economic security

safe birth control and child bearing

~

basic education

Cross-cultural
learning

CULTURALLY SPECIFIC SATISFIERS

1 4+

SOCIETAL
PRECONDITIONS
FOR NEEDS
SATISFACTIO

Universal preconditions:

reproduction
production

cultural transmission
political authority

Preconditions for optimisation:

e freedoms from (civic and

—a political rights)

e freedoms to (rights of access
to needs satisfiers)

e political participation
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Max-Neef's matrix of

needs and satisfiers

Subsistence

Protection

Affection

Understanding

Participation

Idleness

Axiological needs

Creation

Identity

Freedom

Being
physical health, mental health,
equilibrium, sense of humour,
adaptability

care, adaptability, autonomy,
equilibrium, solidarity

self-esteem, solidarity, respect,
tolerance, generosity, receptiveness,
passion, determination, sensuality,
sense of humour

critical conscience, receptiveness,
curiosity, astonishment, discipline,
intuition, rationality

adaptability, receptiveness,
solidarity, willingness,
determination, dedication, respect,
passion, sense of humour

curiosity, receptiveness,
imagination, recklessness, sense of
humour, tranquility, sensuality

passion, determination, intuition,
imagination, boldness, rationality,
autonomy, inventiveness, curiosity

sense of belonging, consistency,
differentiation, self-esteem,
assertiveness

autonomy, self-esteem,
determination, passion,
assertiveness, open-mindedness,
boldness, rebelliousness, tolerance

Existential needs

Having
food, shelter, work

insurance systems, savings, social
security, health systems, rights,
family, work

friendships, family, partnerships,
pets, relationships with nature

literature, teachers, method,
educational policies,
communication policies

rights, responsibilities, duties,
privileges, work

games, spectacles, clubs, parties,
peace of mind

abilities, skills, method, work

symbols, language, religion, habits,
customs, reference groups, sexuality,
values, norms, historical memory,
work

equal rights

Doing

feed, procreate, rest, work

cooperate, prevent, plan, take care
of, cure, help

make love, caress, express emotions,
share, take care of, cultivate,
appreciate

investigate, study, experiment,
educate, analyze, meditate

become affiliated, cooperate,
propose, share, dissent, obey,
interact, agree on, express opinions

daydream, brood, dream, recall old
times, give way to fantasies,
remember, relax, have fun, play

work, invent, build, design,
compose, interpret

commit oneself, integrate oneself,
confront, decide on, get to know
oneself, recognize oneself, actualize
oneself, grow

dissent, choose, be different from,

Interacting

living environment, social setting

living space, social environment,
dwelling

privacy, intimacy, home, space of
togetherness

settings of formativeinteraction,
schools, universities, academies,
groups, communities, family
settings of participative interaction,
parties, associations, churches,
communities, neighbourhoods,
family

privacy, intimacy, spaces of
closeness, free time, surroundings,
landscapes

productive and feedback settings,
workshops, cultural groups,
audiences, spaces for expression,
temporal freedom

social rhythms, everyday settings,
settings which one belongs to,
maturation stages

run risks, develop awareness, commit temporal/spatial plasticity

oneself, disobey

10
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Global primary energy consumption by source Our World

in Data
Primary energy is calculated based on the 'substitution method' which takes account of the inefficiencies in fossil fuel

production by converting non-fossil energy into the energy inputs required if they had the same conversion losses as
fossil fuels.

—| Other
T renewables
160,000 TWh L Modern biofuels
Solar
Wind
140,000 TWh Hydropower
Nuclear
— Natural gas
120,000 TWh
100,000 TWh
80,000 TWh — Oil
60,000 TWh
40,000 TWh
— Coal
20,000 TWh
___ Traditional
0 TWh biomass
1800 1850 1900 1950 2021
Source: Our World in Data based on Vaclav Smil (2017) and BP Statistical Review of World Energy OurWorldInData.org/energy « CC BY

12



Sascha NICK =PrL

LEURE

Elasticity

104 -

Luxury

but low intensity Luxury and high intensity

«\Vehicle purchase

Pabkage holidays

s usehold appliances
Communication 47>

Recreatio ke . Transport air, land, water

Vehicle fuel

itz Delel Education and finance, and others
100 (= = o o e --—-—-———————— - -
Health '
- 1 Wearables
_ 1
Alcohol and tobacco !
! Heat and electricity
1
i ' [
thd|
- 1
Bas[c and. I Basic but high intensity
low intensity 1
1
10—0~4 L] : | O i) |
107 10° 10’ 102

Energy intensity (MJ $7)

10°

Oswald et al 2020:

Large inequality in
international and
intranational energy
footprints between income
groups and across
consumption categories

13
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Club of Rome:
Limits to Growth

28.6 Gt

COP26 - Glasgow
101.4 Gt

COP21 - Paris

89.9 Gt

Turn of the
millenium
54.9 Gt

2000 2016

Projected

2021

Between Paris
and Glasgow,
more than

half a trillion
tonnes of virgin

materials

were consumed

20

184 Gt
170 Gt

With business

as usual, material
extraction is
projected to surpass
between 170 Gt and
184 Gt by 2050.

23 Gt

15
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Circularity Gap
Report 2023

NARROW

REGENERATE

*Emissions include dissipated materials

16
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Typology of Climate Action

)
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1 Sufficiency 2 Efficiency 3 Clean Energy 4 CCS 5 NET 6 SRM 7 Adaptation
Stabilize temperature } 4 h
- Adapt to
Stabilize CO, concentration } changed
: climate
Reduce emissions }
\ - /
« > « -
Mitigation (IPCC): reduce sources or enhance sinks Adaptation: reduce harm

CCS: carbon capture and storage; NET: negative emissions (technologies); SRM: solar radiation management 17
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Total
emissions

Fragniere & Thalmann, 2022, adapted from SBTi

Getting to net zero

1.  Reduction: sufficiency, efficiency, clean energy, CCS
. Negative emissions: carbon removal
3. 1.5°C pathway: net zero by 2050 latest, remove
emissions from 2030 (1.5°C budget exhausted)

Paris Agreement-compatible trajectory

>
I

~. Net emissions

T \ Y } \ Negative emissions

Net zero  Net negative

18
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Voluntary carbon credits: real or fake?

cPrL

Based on a new analysis at least
90% of Verra's rainforest carbon
credits do not represent real
emission reductions

Each credit is equal to one metric tonne of
CO2 equivalent

94.91m

5.5m

News  Opinion Sport Culture Lifestyle

World UK Coronavirus Climate crisis Environment More

Disney's net zero claim is highly reliant on one project in the
Peruvian Amazon

Annual figures for total and net emissions claims from Disney

x < . . o
) carpon credits real emissions 2m tonnes of equivalent CO2 The age of extinction
> claimed reductions
© Total emissions © This article is more than 2 months old
<
S 18 e Revealed: more than 90% of
3 Alto Mayo rainforest carbon offsets by
; J biggest certifier are worthless,
Net emissions Offsetting projects suc| anaIYSlS ShOWS
as Alto Mayo enable / 3 e
Disney to claim lower Covid-19 pandemic Investlga‘tlon into Verra.ca’rbon standard finds
0.5 e kS i P i most are ‘phantom credits’ and may worsen
e global heatin,
emissions g
‘Nowhere else to go’: Alto Mayo, Peru, at centre
o of conservation row
q T I . | : : T Greenwashing or a net zero necessity?
2006 2008 2010 2012 2014 2016 2018 2020 Scientists on carbon offsetting
Guard.ian‘graphic. Source: The Guardiqn analysis based Guardian graphic. Source: Guardian research. The Guardian has applied the findings of the West et al 2023 study to Carbon offsets flawed but we are in a climate
L] ona significant percentage of the projects as looked by Disney's self-reported net zero claim. Unable to access figures for Alto Mayo project in 2013 and 2021 emergency
m West et al studies and Verra registry (accessed in
) August 2022). All figures are estimates. West et al 2023
is a pre-print. Note: Verra's claims versus analysis of
18} independent scientific studies
J

19
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Corporate Climate Responsibility Monitor 2023

for 24 in 2023

Table S1: Overview of corporate climate responsibility good practice

a TRACKING AND
DISCLOSING EMISSIONS

Comprehensiveness of

GOOD PRACTICE

Disclose full details on their Gt an
annual basis, with a breal of the data to specific

targets tm 2030 within ﬁw'-year intervals that
Short- & medium-term targets feflecta commilment to immediate action and
towards 2030 o

offsetting and aligned with 1.5°C-compatible
trajectories in the sector, across all emission scopes.

Set specific long-term emission reduction targets

2030 that are independent from offsetting
Long-term targets beyond 2030~/ and aligned with 1.5°C-compatible trajectories in the

sector, across all emission scopes, as a vision for deep
€] REDUCING EMISSIONS

decarbonisation.

GOOD PRACTICE

I

discl +/ emission sources (including scope 1,2, 3 and non-GHG
meKsure climate forcers) and the presentation of historical data _—
for each emission source.
AVERAGE PERFORMANCE' & CHANGE SINCE 2022
SETTING SPECIFIC AN
a SUBSTANTIATED TARGETS 600D ERACHCE TRANSPARENCY* INTEGRITY*
Set short- and medi issi tion

TRANSPARENCY & INTEGRITY

Moderate A

Moderate A Verylow —

Low — Very low —

AVERAGE PERFORMANCE" & CHANGE SINCE 2022

Table S2: Overview of companies assessed in the Corporate Climate Responsibility Monitor 2023

&/‘vzm e
| Arcelor Mittal
| Google

| H&M Broup

Carbon neutral by 2030 p. 78
Net zero by 2050 p. 80
Net zero by 2030 p. 90
Net zero by 2040 p. 92
Net zero by 2050 p. 94
Carbon negative by 2030 p. 104
Net-zero carbon by 2038 p. 112

Climate neutral by 2050 p. 114

IT pp
@ LOWINTEGRITY

TRANSPARENCY® § INTEGRITY HEADLINE PLEDGE TRANSPAREN INTEGRITY PAGE
«/ Mmeasures and disclose details of those measures to Ahold Delhaize Net zero by 2050 n p. 72
Erissan support replication. Moderate A Low —
mission reduction measures R D=2 where al Z to - = - Amazon Net-zero carbon by 2040 n “ p. 74
v sy Dhoaily Deutsche Post DHL Net zero by 2050 [ >
R Fast Retailing 2030 emission reduction targets n p. 86
Renewable energy procurement  ~/  Procurethe highest quaiity renewable electricity Low — Very low —
IR - | [ i ANCEN GNCEN -~
a CLIMATE IBUTIONS 000 PRACTICE AVERAGE PERFORMANCE' & CHANGE SINCE 2022 Inditex Net zero by 2040 n p.9
AND OFFSETTING TRANSPARENCY" INTEGRITY Mercedes-Benz Carbon neutral vehicles by 2039 [ o | “ p. 102
L Pursue high transparency and integrity on cli
Responsibility for v e hah ey e Low = Very low — Nestié Net zeroby 2050 -_ “ p. 106
unabated emissions today (see criteria below). . PepsiCo Net zero by 2040 “ n p. 108
Providi biti | financial support to Volkswagen Carbon neutral by 2050 “ p. 116
Gliimat it climate change mitigation activities beyond the value Low A Very low —
imate contributions V' chain, ithout claiming to neutralise the company’s Walmart Zero emissions by 2040 -
own emissions.
T ; iy o T P i) VERY LOW INTEGRITY HEADLINE PLEDGE ANSPARENCY INTEGRITY PAGE
setting claims toda i ims: i — —
ing y :lylslleadwgpledgas:)nd:lanma:id‘rlskof?isl’rmm Low Very low PR — n n76
Atk & P = — =
i, AR Tl ot I O e
'setting plans for the future climatei and commit to preventing any form W — ery Iow —— i G
of double-counting of climate impacts. - - et 2araby, 7 n P98
Samsung Electronics Net-zero carbon by 2050 n n p. 110
ing of the 24 companies (259 | High I na. d
0 ¥ d i applicable 5. lows, Low, <, Highk and
" ogres 2 1n2022( A ¥ ) bl th uthors nteeatation o pre kot e RATINGS  5-polntscale [ 12753 (17 (VY. See incivical company analyses
e il 7 . e At s O B identi hors. A poor rating may y i wpany's climate
B - criteria for good strategy is weak. but could i the i ¥ ent to- practice.. it ies can improve their ratings by
peactice corp o d Version 3.0 (NewCl itute, 20238) ensuri their i b j { ]
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Medical device e-waste

Is this practice sufficient? —

The U.S. medical device manufacturers market size,
by type, 2016 - 2028 (USD Billion)

154.0

1477

2016

2017 2018 2019 2020 2021 2022 2023 2024 2025

W Diagnostic Imaging
Source: www.grandviewresearch com

® Consumables = Patient Aids ™ Orthopedics

2026

2027

= Others

2028

Best Practice Checklist

Identify information and assets being managed across the
organization that result in some form of waste being generated.

tify how that waste is being managed, and think bigger than just paper. Consider
pla%cs, IT devices, and other items used in high volume across the organization.

alternatives could i ct near- and long-term environmental, societal, and financial goals.

Leverage collaboration Wjthin your organization and through
extended partnerships toNgalize your vision.
Empower your employees to be palgof the solution through ongoing education, and

strategically select partners with e-minded commitment who offer both the
resources and reach to amplify your gram’s impact.

9

Expand the way you think about workf

Do not think about the supply chain solely as a lin
point. Think about your processes as cycles to uncovi

s and processes.

process with a starting and an end
ften-overlooked opportunities to

In order to gain leadership's buy-in, build a business case that demo
value in addition to the positive social or environmental impact. T

Measure, Measure, Measure.

Once the program is in place, regularly measure and report on your program’s impaci%o
create a level of visibility and excitement that will support long-term growth and adoption.
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Figure 2: Sources of
carbon emissions by
proportion of NHS
Carbon Footprint Plus

COMMISSIONED
1% HEALTH SERVICES

VISITOR TRAVEL OUTSIDE NHS

STAFF COMMUTE
PATIENT TRAVEL ‘

BUSINESS TRAVEL
& NHS FLEET
ANAESTHETIC GASES
& METERED DOSE
MEDICINES,
NHS

INHALERS
MEDICAL
WATER CARBON EQUlPMENT MEDICAL
& WASTE FOOTPRINT ' EQUIPMENT

AND OTHER
‘ SUPPLY CHAIN
BUILDING NON-MEDICAL
ENERGY EQUIPMENT

MEDICINES
& CHEMICALS

OTHER SUPPLY CHAIN

23
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Figure 5: Pathway to net zero for the NHS Carbon Footprint Plus Scope

Carbon Emissions (ktCOye)

30,000 Projection 1 - Do nothing
Historic e National electricity decarbonisation
National supply chain decarbonisation
National vehicle efficiency
25,000 International carbon reductions affecting
Health & Social care supply chain
Digital care pathway redesign
Low-carbon models of care
Preventative medicine and reduced health inequalities
20,000 J .- "ha;iu emissions
Emdng buidings energy efficiency and on-site renewables
15,000 Bui energy effi on-site rer and primary care stretch
Reduce food waste and shift to plant-forward diet
More efficientuse of supplies (e.g. mobility aids, paper)
10,000 Supplier alignment to Net Zero commitments
80% reduction from 1990
5.000 S
\\ Low-carbon substitutions and product innovation
Projection 2 - Potential <
impacts of NHS actions <
- Research, Innovation and Offsetting
. e
1990 1998 2002 2008 2014 2020 2026 2032 2038 2044 2050
I National and intemational action f Travel and Transport
- New models of care and preventative medicine . Estates and Facilities
[ Anaesthetics and inhalers - Medicines, NHS Purchasing, and Supply

Chain 24
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From health care to health

[ Determinants of health: inclusion, equality, environment, food, activity }

[ Today’s health care is detrimental to inclusion, equality, environment }

[ Rethink health within sustainable wellbeing for all }

25



EPFL

Sascha NICK

18}

LEUR

How to think of sustainability - key points

[ The Big Picture of sustainability: Goals - Politics - Frameworks

Company sustainability: Counterfactual - Get it right - Financing

[ Examples: Circularity - Genuine climate action - New devices
[ Contribution of Life Sciences: nutrition, health, ecosystems

N 2 N N

26



